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1. Ob6aacTh NpUMEHEHHUs] U MeCTO TMCIUIIUHBI B Y4eOHOM Mpolecc.

3HAaHMS, YMEHUS M HaBBIKH, IIOJIyYEHHBIE CTyJIEHTaMH B PE3YyJbTaTe WU3y4YECHHs AMCLHIIINHBI
«JIuneitnas anreOpa W aHaJIUTUYECKass TEOMETPHUS» IMO3BOJISIT MPUMEHSTh UX JUISI BBIPAKEHUS
KayeCTBEHHBIX M KOJIMYECTBEHHBIX COOTHOLICHUH MEXJy SKOHOMHYECKUMHU OOBEKTaMH, MOCTPOCHUS
MaTeMaTHYECKUX MOJENed IKOHOMUYECKUX 3aJlad, PELIECHUs 3THUX 3a/]ay, aHajiu3a UX peUIeHHs U
(OpMYIMPOBKH MPAKTUYECKUX PEKOMEHJAIMHA JJs MOBBIIEHUS 3(P(PEKTUBHOCTH 3KOHOMUYECKHX
cucteM. Marepuan Kypca Takke HEOOXOIUM JUIsi OCBOCHHMSI TEOPETHMYECKOIO U IPAKTHYECKOIO
MaTrepuala Ipyrux MaTeMaTH4eCKUX U SKOHOMUYECKUX JUCLUILINH.

«JIuneitnass anrebpa W aHanNUTUYECKas TEOMETPUS» SBISETCS HOPMATHUBHOW JHCUUIUIMHON
oOpa3oBaTeNbHON MporpaMMbl OakajaBpuaTa 1o HampapieHHIo noarotoBku 38.03.01 DxoHoMuKa,
npoduns MaTemaTHueckue MeTobl B SKOHOMHUKe. JlaHHas ydyeOHas NUCUUIUIMHA UTPAeT Ba)KHYIO
poiab B (opMHUPOBaHMM KBaIM(DULIMPOBAHHOIO CHEIMATIUCTA, BJIAJICIONIET0 MaTeMaTHUYeCKUM
anmapaTtoM, HCIOJIb3YEMbIM BO MHOIHMX pa3feliax MaTeMaTuku U ee mnpuiiokeHusax. CoxeprkaHue
yueOHo#l mucuuiuinHbl «JIuHelHas anreOpa M aHalNUTHYECKas T'€OMETPHUs» HAXOAMTCS B TECHOU
B3aMMOCBSI3U C JAPYTMMHU JHUCLUUIUIMHAMHM Kak 00pa3oBaTeNIbHOM IMporpaMMbl OakajaBpuara, Tak U
MarucTpaTypsl.

2. CTpyKTYypa TMCHUTLIMHBI (M0OOY/51)

XapakTepucTruka y4eOHOW TUCIUTITAHBI

ouHas popma
00yueHus Ha 6a3ze

3ao0unas hopma
00yueHus Ha basze

OCO OCO

YpoBeHsb BhICIIETO TPO(HECCHOHATIBEHOTO

bakanaBpuar
o0Opa3oBaHMs
O0pa3oBaTeabHO-KBATU(UKAITMOHHBIHA
OaxayiaBp
YPOBEHB:

Kpamngukauus AxkanemMudeckuii 0akaaBp

HaHpaBJIeHI/IC IMOJATOTOBKHU

38.03.01 DxoHOMUKA

[Tpoduin

MareMaTHdecKue MCTOJBbI B DOKOHOMHMKC

KonugecTBo comepkaTebHBIX MOYJIEH (TeM) 2(7)
JuctunuHa 6a30B0# / BApHaTUBHOMN YacTH 6 o
06pa30BATENHHOI IPOrPAMMBI a30BoH
@DopMbI KOHTPOJIS 3a4yeT/9K3aMeH
o4dHas popma *3a0uHas popma
IToxazarenu oOyueHust Ha 0aze oOyueHust Ha Oaze
O0CO oco
KosanuecTBo 3a4€THBIX eAMHUIL (KPEAUTOB) 7 7
KonnuectBo yacos 252 252
['ox noaAroToBkU 1 1
Cemectp 1| 2 1
KonnyectBo uacos 252 252
- JICKITMOHHBIX 36 18 14
- MPAKTUYECKUX, CEMUHAPCKHUX 36 16 10
- 1a0OPAaTOPHBIX - -
- CaMOCTOSATEIbHON PabOThHI 73 | 73 228
B T.4. HHAMBHYaJIbHOE 3a/IaHUE
HenenbHOE KOJIHMYECTBO YacOB, T.4. 7 7
ay IMTOPHBIX 4 2
CaMOCTOSITENIbHON pabOThI 3 5

OCO — ob1ee cpeanee oOpazoBaHHe

1-B cootBetcTBHM ¢ OIl (0Opa3oBaTenbHON MPOrpaMMOil)




3. Onucanne JUCHUIIHHDI

Ilenu u 3adauu Oucyunauuvl: cHOPMHUPOBATH y CTYJIEHTOB (yHAaMEHTAJIbHBIC MOHSITHUSA
anreOpanvyeckoro M TreOMETPUYECKOr0 XapaKTepa, MOMOYb CTyAEHTaM CJejlaTh NEepBble IIaru B

BOIIPpOCAaxX NPUIIOKCHUA JIMHEMHOMN anre6pbl K IIOCTPOCHHUIO 9 KOHOMHWYCCKUX MoAgeIei.

TpeﬁoBaHm{ K pe3dyJabTaTaM 0CBOCHUA TUCHUIIJIHHBI: Hpouecc HU3YUCHUA JUCHUIIIIMHBI

HarpasjeH Ha (OPMHPOBAHUE JIEMEHTOB CJIEYIOMUX KommeTeHui B coorBeTcTBUU ¢ ['OC BITO

10 JAHHOMY HAITpaBJICHHUIO ITOATOTOBKHU (HpO(I)I/IJ'II-O)I

oowexkyromypnuix (OK):

OK-1

CrnocoOHOCTBIO K (PUIOCOPCKOMY MOIXOAY K H3YYEHHUIO IpoOJieM HayKd u
TEXHUKH, aOCTpPaKTHOMY MBIIUICHUIO, aHaIM3y, CHHTE3y, O0O0O0OIIEHHIO,
BOCIPUSTHIO HH(OpPMAIIHMH, TOCTAHOBKE LIEJIM M BRIOOPY MyTEH €€ TOCTHKEHHS.

OK-6

CrnocoOHOCTBIO 0CO3HABATh COLUAIIBHYIO 3HAYMMOCTh CBOEH Oymymiei npodeccun,
oOnamaHue  BBICOKOM  MOTHMBAaLMEH K  BBINOJHEHHIO MPO(ecCHOHANIBHOM
JeATEIbHOCTH, 00eCIIeYMBATh BHICOKOE Ka4E€CTBO BBIIOIHACMBIX padoT.

oowenpogeccuonanvnuvix (OIIK):

OIIK-5

BrnanenueM ¥ roToBHOCTBIO IPUMEHSATHh HAa MPAKTUKE METOAMKH MO 00paboTKe U
CHUCTEMAaTH3allud HAyYHOW W MpPaKTHYECKOW HWH(pOpMAIHMU, HEOOXOAUMOW JUIs
peleHus Npo(hecCHOHANIBHBIX 3a/1a4; M0JIb30BaThCs NEPEOBBIM OIBITOM B cepe
npodeCCUOHATBLHOMN IeATEIbHOCTH.

OIIK-6

CnocoOHOCThIO  BBIOMpATh HMHCTPYMEHTAJIBHBIE CpEIACTBAa I  0OpabOTKH
DKOHOMHUYECKMX JIAHHBIX B COOTBETCTBMM C TIOCTaBJICHHOM  3ajadei,
aHAJM3UPOBAThH PE3YJIHTATHl PACUETOB U 00OCHOBHIBATH MOJYYECHHBIC BBIBOJIBI.

OIIK-7

CnocoOHOCTBIO pemniaTh CTaHAApTHBIE 3a/ladl NMPOQPECCHOHANBHON AESITeIbHOCTU
Ha OCHOBe MH(GOPMAIMOHHOW M OHOIHOrpaduueckoil KyJabTyphl ¢ IPUMEHEHUEM
nH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTUN U C YIETOM yMEHHUs paboTaTh
¢ uHdopmanmeld B r10OATBHBIX KOMITBIOTEPHBIX CETAX, COOMIOCHHEM OCHOBHBIX
TpeOboBaHuii  WH(GOPMAIMOHHOW  O€30MaCHOCTH, B TOM YHCJE  3alIUTHI
rOCYAapCTBEHHOW TAHBI.

npogpeccuonanvuvix (I1K):

[K-1

CIIOCOOHOCTBIO CO6I/IpaTB " aHAJIM3UPOBATH UCXOOHBIC NTAHHBIC, H606XO,Z[I/IMLIe JJIA
pacucTa 9KOHOMHYECCKHNX n COMaJIbHO-3KOHOMHNYECCKUX HOKaSaTeHeﬁ,
XAPaAKTCPUIYIOIHNX ACATCIBbHOCTD XOSHﬁCTBYMMHX Cy6’bCKTOB

[1IK-4

CIIOCOOHOCTBIO COOMpPaTh M aHAJTM3UPOBATh UCXOJIHBIE TAHHBIE, XapaKTePU3YIOINX
(MHAHCOBYIO JEATEIBHOCTD YUPEKIACHUN, OPTaHU3ALMMA, TPENPUATHH pa3IUuIHbIX
OpraHU3aI[MOHHO-TIPABOBBIX (POPM, BKIIFOUAs OpraHbl TOCYJIapCTBEHHOMN BIIACTH U
MECTHOT'O CaMOYIIPaBJICHUS

[1K-5

CHOCOOHOCTBIO MCIIOJIB30BaTh CTATUCTUYECKHE METO/Ibl aHaJN3a MpHU MPOBEIECHUH
aHanmu3a (UHAHCOBBIX pE3YJbTATOB NPEANPHUSITHSA, IPH OLEHKE HW3MEHEHHS
CTOMMOCTH, IIpU OIPEIEICHUU DHKBUBAJICHTHOCTH IPOLEHTHBIX CTaBOK, IIpU
NPOBEICHUN aHalM3a (UHAHCOBBIX TIOTOKOB, TPH OIEHKE JIOJTOCPOYHOM
3a10JDKCHHOCTH U T.J.

[K-15

CITOCOOHOCTBIO HA OCHOBE OMHCAHUS KOHOMHUYECKHX IIPOIIECCOB W SIBJICHUU
CTPOUTH  CTAaHJAPTHbIE TEOPETUYECKHUE W  SKOHOMETPUYECKHE  MOJEIIH,
AQHAJIU3UPOBATh U COJEPKATEIbHO MHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIbTATHI C
UCTIONIb30BAaHUEM COBPEMEHHBIX TEXHHUYECKHX CpEICTB M HH(POPMAIIMOHHBIX
TEXHOIOTHI

I1K-18

CIIOCOOHOCTBIO OPraHM30BaTh HAyYHBIE HCCIIEIOBAaHUS B OOJIACTH SKOHOMHKHU:
BEIOMpaTh W OOOCHOBBIBATH TEMY, COCTaBJIATH IUIAH HCCICAOBAHUH; YMETh
UCIIONB30BaTh WH(pOpMalMOHHOE oObecleyeHne; BBIOPaTh HHCTPYMEHTATbHbBIC
cpelncTBa Juis  OOpabOTKM SKOHOMHYECKHX JAHHBIX B  COOTBETCTBHU C




MIOCTaBJICHHOW 3a/1ayei, MpOaHaIU3UPOBATh PE3yJIbTaThl pacueToB M 0OOCHOBAThH
MOJIyYEHHBIE BBIBOJBI; COCTABJIATh U O(OPMIATH OHOIMOrpaduio, MPUMEHSTH
KOMIIbIOTEPHBIE TEXHOJIOTUU B HAYUHBIX HCCIIEOBAHUSX U T. 1.

IK-19 CIOCOOHOCTBIO TIPOBOJIUTH aHANM3 U JaBaTh OIEHKY CYIIECTBYIOMINX (PUHAHCOBO-
HSKOHOMHMYECKUX PHUCKOB, COCTABIATH M OOOCHOBBIBATH IPOTHO3 JIMHAMMKH
OCHOBHBIX (PMHAHCOBO-3KOHOMHYECKHMX IIOKa3aTelell Ha MHKpO-, Makpo- H

ME30ypOBHE.

I1K-28 CITIOCOOHOCTBIO OCYHIECTBIIATH COOp, 00pabOTKy, aHaIM3 M CHUCTEMATHU3AIHIO
uH(POpPMAIIMK TI0 TEME MCCIICJIOBAHUS, BEIOOP METO/IOB U CPEJCTB PEIICHUS 3a7ad
UCCIICIOBAHMSIL.

I1K-29 CIIOCOOHOCTBIO TPHHUMATH y4YacTHE B Pa3pabOTKE TEOPETUYECKUX M HOBBIX

9KOHOMETPUYECKHX MOJIENICH HCCIeyeMbIX MPOLECCOB, SBICHHHA U OOBEKTOB,
oTHOCALMXCS K cdepe mnpodeccHoHaNbHON NEATENFHOCTH MO HAIpPaBICHHIO
HOATOTOBKH, JaBaTh OLIGHKY W HWHTEPIPETHPOBATh IMOJIYyYCHHBIE B XOJE
VICCJICIOBAHMS PE3YIIbTATHI.

B pe3yabrare nzydyeHusi y4eOHOM ITMCHUIIMHBI CTYAEHT J0JIKEH:

BJIQJIETh KYJbTYPOH MBIIUICHUS, CIIOCOOHOCThIO K aOCTPaKTHOMY MBIIIJICHUIO, aHAJIHU3Y,
CUHTE3y 0000IIEeHNI0, BOCTIPUATHIO HH(OPMAIIUHU, TIOCTAHOBKE IIEJIM U BBIOOPY MyTEH €€ JOCTHKCHHS,

YMETh aHAJU3UPOBATh HCXOAHbBIC JIaHHBIC, U PACCUUTHIBATH SKOHOMHYECKHE U COIUAIBHO-
SKOHOMHYECKHE TIOKA3aTENH, XapaKTePU3YIOIIHE ACSITEILHOCTD XO3SHCTBYIOIMNX CYObEKTOB;

pelarh mpoOiieMbl Ha OCHOBE M3BECTHBIX (PAKTOB, MOHATHI M3 Pa3IWYHBIX 00pa30BaTEIbHBIX
o0OJjacTei;

MpUBJIEKATh JJsl pElIeHUs MpoOJeM 3HaHWs, yMEHHs, HaBBIKM KOHKPETHOTO Y4eOHOTro
MpeaMeTa;

MPUMEHSTh MaTeMaTHUYeCKHe 3HaHUS B TOBCEIHEBHOM XU3HU, MEPEHOCUTh Ha A3BIK LUDp U
(dbopMyNT peanbHYI0 CHTYaIlUio, BIaJE€Th METOJOM MAaTEMaTHYEeCKOrO MOJCIMPOBAHMS, HCCIEIO0BAThH
MOJTy4E€HHYIO MO/I€Nb, JIeJIaTh BHIBOJBI U TPOTHO3HI.

JIeNIaTh MPAKTUYSCKUE pacdeThl 1o (OpMyJiaM, HCIIONB3YsI IPH HEOOXOIMMOCTH CIIPABOYHBIC
MaTepuanbl U BBIYMCIUTENbHBIE YCTPOWCTBA; CTPOMTH M MCCIEAOBATh MAaTEMAaTUYECKUE MOJIEIH;
WHTEPIPETUPOBATh TPAPUKU PEATBHBIX TPOIECCOB; PEIIaTh T€OMETPUYECKHE, SKOHOMHYECKHE W
JpyTHe MPUKIaIHbIE 3a/1a4H;

MPUMEHSTh B 3HAKOMOW CUTYallud WU3BECTHBIC (PAKThI, CTAHIAPTHBIC MPUEMBI, PaCTIO3HABATH
MaTeMaTH4ecKre OOBEKThl M CBOMCTBA, BBIMOJHATH  CTaHAAPTHBIX NPOLEAYphI, padoTaTh co
CTaH/IAPTHBIMH, 3HAKOMBIMU BBIPOKEHUSMH ©  (OpPMYJIaMH, HEMOCPEJACTBEHHO  BBIOJIHATH
BBIUMCIICHHUS.

WHTETPUPOBATh 3HAHUS W3 Pa3HBIX pa3JelioB Kypca MaTEeMaTHKH, CaMOCTOSTEIbHAS
paszpabaTbiBaTh aNTOPUTMBI JEHCTBUH, MPOBOIUTH O0OOIIEHHE W OOBACHATH WUIU OOOCHOBBIBATH
MOJTyYEHHBIE PE3yIbTaThI.

4. Copep:kaHue TUCUUILIUHBI M (GOPMBI OPraHU3alMU y4eOHOI0 mpolecca
VYuyeGHble 3aHATHSA N0 AUCHUIUINHE «JInHeiHas anreOpa U aHATUTUYECKasi TEOMETPUs MPOXOAST
B ayJUTOPUAX 8-TO y4eOHOro KOpIiyca, 00OpYyJOBAaHHBIX HEOOXOAMMOW MEOENBbI0 JUIS YYaluXcs U
npenogaBatens. [lpy mpoBeNeHMM JIEKUIMOHHBIX UM TPAKTHYECKUX 3aHATHH  HCIONB3YIOTCS
MYJIbTUMEUIHBIE CpeACTBA (MPOEKTOP M HOYTOYK) A HArjsgHOW Mpe3eHTaluH JIEKIHOHHOIO
Marepuana, pe3yIbTaToOB CaMOCTOSATEIbHON M HHANBUAYATBHON PabOTHI CTYICHTOB.

B mponecce 06y‘-IeHI/I$[ CTYACHTHI UMCIOT BO3BMOXXHOCTDb UCIIOJIB30BaTh y‘-Ie6HI)Ie MaTCpHraJIbl 1o
aucuumunae «JIuHeiHas anreOpay, pasmenieHHble Ha iatgopme Moodle LleHTpa AMCTaHIMOHHOTO
obpa3zoBanus skoHOMHYeckoro Qakynpreta JloHHY. C wucmomb3oBaHuMEM pecypcoB IUIaTGOpPMBI
JTMCTAaHIIMOHHOTO O0YUYEHHS TaKKe OCYHIECTBIISETCS TEKYIINI KOHTPOJIb 3HAHUH CTYAEHTOB Ha OCHOBE
TECTUPOBAHUS, pa3MEILEHHs I IPOBEPKH CaMOCTOSTEIbHONU pabOTHI.



TeMaTH4ecKUil IUIaH IUCHUILIMHBI «JIMHeliHasn aﬂreﬁpa H AaHAJIUTHICCKAsA TEOMETPUSI»

IHopsiakoBbIi Kpartkoe coaep:xaHue TeMbl
HOMep U TeMa

Cooeporcamenvutit modyas 1

Tema 1. 1.1. Bexmopnas ancebpa
Ananumuueckan Apudmernueckue  TOYKM U apUMETHUECKUE  BEKTOPbI
zeomempus npoctpaHcTBa. JIuneilHble  gedictBus ¢ Bekropamu.  CkansipHoe

npousBeneHue. JlnuHa BekTOpa. Yroia MeXAy BeKTopamu. PaccrtosHue
Mexay JByms Toukamu. KosmmHeapHble BekTopbl. IIpoekumst Bekropa.
Jlenenue oTpe3ke B 3aJaHHOM OTHOLICHHH.
1.2. Ilpamas aunusa na niockocmu
[TonsiTue ypaBHEHUs JIMHUU B R% VYpaBHeHHEe NPSIMOM C YIJIOBBIM
KO PHUIUEHTOM. YTOJI MEXIy MNPSAMBIMH. YCIOBHS MapajuIeIbHOCTH U
NEPIECHIUKYISIPHOCTU MPSMBIX. YpaBHEHUE MPSIMOU, MPOXOJAIIeH uepes3
OJTHY TOUKY, 4epe3 aBe Touku. Obmiee ypaBHeHHe npsiMoii. Paccrosiaue ot
TOYKH JI0 NIPSMOii. Perienre 5kKOHOMUYECKUX PUMEPOB.
1.3. Jlunuu emopoeo nopsoxka
OOmiee ypaBHeHUE JIMHUNH BTOporo mnopsaka. OKpyXKHOCTb.
Haxoxnenne neHTpa W pagudyca OKPYXKHOCTH € OOIIMM ypaBHEHHEM.
Omnurc. ['unepbona u ee acumnTothl. [loHATHE U HaxOXAeHUS (HOKYCOB U
SKCHEHTPUCHUTETa Jyumunca W runepOonsl. [lapaGonma. Ilonstue wu
HaxoxaeHus GoKyca U TUPEeKTpUCH napadonbl. Pemenne SKOHOMUYECKUX

IPUMEPOB.

Tema 2. 2.1. Mampuywi, oeticmsust ¢ HUMU
Mampuuy u [lonsiTHe TPSIMOYroOJIbLHOM, KBaApaTHOW, TPAaHCIIOHUPOBAHHOMN
onpedenumenu Martpulbl. Buael matpun. JleMCTBHUS ¢ HUMH.

2.2. Onpedenumenu n-20 nopsoxa

Onpenenureny BTOPOro U TpeThero nopsiaka. OCHOBHBIC CBOHCTBA
onpenenutesied MHUHOpPBI W anreOpanveckue JOTOJTHEHUs. MUHOPBI |
anreOpanyeckue JOMOMHeHNs. Pa3iokeHne OnpenesuTels Mo CTPOKE HITH
cronbiyy. OmnpenenuTend n-ro Tmopsaka W Hux cBoicTBa. CrocoObI
BBIUMCIICHHSI OTIPEICITHTEIIS.

2.3. Obpamuas mampuya

OOpatHass wmarpuma. YcioBus oOpaTHMOCTH.  Brramcienue
00paTHOW MaTpHIIHI.

2.4. Pane mampuywl

Panr Matpuipl. DKBHBaJCHTHBICE MaTpUIlBL. BbIUKMCIeHHE paHTra
MaTpPHIBI METOJOM OKAHMIICHUS MUHOPOB M C TIOMOIIBIO 3JIEMEHTAPHBIX

npeoOpa3oBaHU.
Tema 3. Konbio Z 1enbix auces. [Ipocteie yucna, HO/I, PaunonanbHbie 1
Komnnekcnoie uppanuoHanbHble uucna. KommiekcHele uuncia. AnreOpanudeckas U
yucna TpuroHomerpuueckas  ¢opmbl.  Popmyna  Myaspa.  3BieueHue

KBaJIPAaTHOTO KOPHS AJIs KOMIUIEKCHBIX YHCeN B anredpandeckoit opme u
KOpHs creneHu [ uia 4mcen B TpUTOHOMETpUYECKoW ¢opme. Pemrenune
YpaBHEHUH B MOJIE C.

Tema 4. 4.1. Memoowl peutenusi K6AOPAMHBIX CUCEM TUHEUHBIX YPABHEHUT




Cucmemot
JIUHEUHbIX
YPAGHEHU

3auch W PEIIEHWE CHUCTEMbl N JIMHEHHBIX YpaBHEHMM € n
MepeMEHHBIMHI B MaTpu4IHOH hopme. MeToa 0OpaTHON MaTpHUIIBI pEIICHUS
CJIAY (cucteM nuHeWHBIX anreOpandeckux ypaBHeHui). Teopema
Kpamepa. @opmynsl Kpamepa.

4.2. Obwas meopus cucmem JTUHEUHbIX YPAGHEHUL

Cucrembl JIMHEHHBIX YpaBHEHWUN: HECOBMECTHBIE, COBMECTHbIE,
HEOIIPENICIICHHBIE, ONPEIEICHHbIC, pa3pelleHHble. MecnenoBanue cucreM
Ha coBMecTHOCTh. Teopema Kponekkepa-Kanemnu. OnemeHtapHble
npeoOpa3oBaHusl CHUCTEM. AJITOPUTM TPHUBEIEHHUS MAaTpUI] CUCTEM K
ctyneHyaromy Buxy. Metong Taycca . OOmee, yactHoe M 0a3ucHOE
pewenus. [IpeoOpasosanue XKopnana. Merox Kopaana - ['aycca perienus
CHCTEM JIMHEWHBIX ypaBHEHHI. Teopema o peleHnu OAHOPOJHON CUCTEMBI
JUHEHHBIX ypaBHEHUH. MexoTpacieBoii 6anaHc.

CooeporcamenvHutit. Mooys 2

Tema
Juneiinvie
npocmpancmea

S.

5.1. Bekmopnuvle npocmpancmea

IlonnpocTpaHCTBO ~ JIMHEHHOrO  IIPOCTPAHCTBA.  BrluucieHue
pasMepHocTH M ompeneneHue Oasuca. Ilepeceuenne u  cymma
MOJIIPOCTPAHCTB, 0a3uc mepeceyeHus M CyMMbl. M3MeHeHue KoopAuHAT
BEKTOpa NpH 3aMeHe Oa3uca. JIuneitHas 00o0jl0uKa CHCTEMBbI BEKTOPOB, €€
pa3sMepHOCTh U Oasuc.

5.2. Esxnuooswt npocmpancmea

CkanspHoe npowussBenenue. HepasenctBo Komm—byHskoBckoro.
[Iponenypa oproronanuzanuu. OpTOroHaJbHAsT NPOEKIHS BEKTOpPA Ha
oANpOocTpaHCcTBO. OpTOrOHAJILHOE I0NOJHEHHE.




Tema 6.
Juneiinvie
onepamopul

6.1. Ilonsamue nunetino2co onepamopa

[lonsiTe nuHEWHOrO oOmEparopa, MpuMepsl. SAapo u o06pa3
JUMHEWHOro omepatopa. Martpuna IuHeiHoro omeparopa. CBs3b MexAy
KOOPJIWHATHBIMU ~ CTOJOAaMH BEKTOpOoB X ® AxX. CBsi3p Mexay
KOOPJIUHATHBIMU CTOJOIIAMU BEKTOpPAa OTHOCUTENIHHO PA3IUYHBIX Oa3HCOB.
Cpsi3b  MEXIy MaTpullaMH JIMHEHHOTO  OIeparopa OTHOCHTEIBHO
pa3nuuHbIX  0a3ucoB; momoOue Marpui. OOpaTuMble  TUHEIHBIE
OTIEPATOPBHI.

6.2. Unsapuanmnoe noonpocmpancmeo u coocmeeHmbvie 6eKmopbl

HNuBapuantHoe npoctpancTBo. OnpeneneHue u npumepsl. Obpas u
sanpo  mpeoOpa3oBaHUS ~ KaK  WHBapUaHTHBIE  MOJAMPOCTPAHCTBA.
CoOCTBeHHBIE BEKTOPHI M COOCTBCHHBIC 3HAUYCHHS. XaPaKTEPUCTUICCKUI
MHoOrowieH wMatpuinbl. CyliecTBoBaHHE COOCTBEHHOTO BEKTOpa s
ar000T0 JNMHEHHOTO MpeoOpa3oBaHUs B KOMIUIEKCHOM IPOCTPAHCTBE.
Cob6cTBeHHBIE 4YMCIa W COOCTBEHHBIE BEKTOPHI OMEPATOpa, HUMEIOIIETO
MaTpHUIly C HEOTPHUIATCIbHBIMH KOI(PQUIIUESHTAMH, SKOHOMHUYECKAs
HMHTEPIPETAIIHSL.

3ajaya 0 IPUBEICHUU MATPHUIILI TMHEHHOTO orepaTopa K
JTMaroHaJIbHOMY BHJy. JKopaHoBa HOpMasbHas opma.

Tema 7.
Keaopamuunwie
dopmut u
noeepxnocmu
6mMopo20 nopaoKa

7.1. Keaopamuunas popma

KBagpartuunas  ¢dopma, MaTpuna  KBaJApaTUYHOH  (QOpMBIL.
[Ipeo6pa3oBanue MaTpuibl KBaJpaTHUHOM (QOpPMBI IMpH MEpexoje K
npyromy 6asucy. IlpuBenenue kBaapaTH4HOM (OpPMBI K KaHOHHUECKOMY
BUJly METOJOM «BBIJIEJICHHUS TOJHBIX KBaapaToBy». HopmanbHbIA BHJI
KBaJpaTU4HOM (opmbl. 3akoH wuHepuuu. MHAEKC WHEpUUM U paHT
kBagpaTuuHoil  ¢opmel. [lpuBengenune  kBaapaTU4HOM  (OPMBI K
KaHOHMYECKOMY BHy OPTOrOHAJIbHBIM IPeoOpa3oBaHUEM.

7.2. Kpusvie u nogepxnocmu 6mopo2o nopsaoka

KpuBble M MOBEPXHOCTH BTOPOTrO TOpSAKAa B EBKIUA0BOM
MIPOCTPAHCTBE.




Crpykrypa mucuuninHbl «JIuHeiiHas ajaredpan aHaJuTHYECKAS TeOMeTPUsD)

mo BUAaAM y‘leﬁHOﬁ JACATECJIBHOCTH

Ounas popma

3aouHas opma

Ha 0a3e 001Iero cpeaHero

o0pa3zoBaHusi
Ha3zpanus
coepsKaTeIbHbIX MOIYJIei BT.M BT.M
= [¥a] = [¥a]
e | . EE[EE5g o| . |E |E |EE|5
S| E2 |2 18g8g 8| £E|2 |2 |8¢|®S
2 SE«sq5839 2| Z|Eo/5e/ s E|5E
2 = |9 < 55 = W g i o o Eg =
g 18 |3 3E & g ¢ | 2E|8 &
= B O A= = = o B | =
CopepxarenpHblii MOAYJIb 1
Tema 1. Awnamumuuvecxas |34 |8 B 18 34 |1 1 32
2eomempuist
Tema 2. Mampuywr u |44 |12 12 20 44 | 2 1 41
onpeodenumenu
Tema 3. Komnaexcuvie wucna |27 |6 B 15 27 23
Tema 4. Cucmemor aunennwvix | 40 | 10 {10 20 40 38
ypagHenuul
Bcero o conep- 145 | 36 36 73 145 | 6 5 134
KaTeIbHOMY MOJYJIIO 1
Tema 5. Jlunevinvie | 37 |6 | 6 25 27 |1 1 25
npocmpanHcmea
Tema 6. Jlunetinvie | 37 |6 | 6 25 29 |15 |1 26,5
onepamopul
Tema 7. Keaopamuunvie ¢hopmor | 35 |5 | 5 23 29 |15 |1 26,5
u HOBEPXHOCTIU 8Mopoco
NopsiIOKa
Bcero no coxep- 117 17 | 17 173 117 | 4 3 110
KATSILHOMY MOJIYJIIO 2
Bcero yacos 252| 53 | 53 146 252 |10 |8 234




5. Tembl npakmuyueckux 3anHamuil

Ne Ha3zBanue temsl Konnuectso
3/m 4acoB
1. Mampuuybt u onpedenumenu 8
1.1 Martpuipl, 1€HCTBUS C HUMU
1.2 | Onpenenurenu N-TO MOpsIKa
1.3 | O6partHast MaTpuna
14 Panr matpuisl
2. Ananumuyeckan ceomempus
2.1 | BekropHas anrebpa 12
2.2 | Ilpsimasi TMHMS HA TUIOCKOCTH
2.3 | IlmockoCTh U npsiMasi JIMHUSL B IPOCTPAHCTBE
2,4 JluHuM BTOpOro nopsijaka
2,5 | IloBepXHOCTH BTOPOTO MOPSAKA
3. Komnaekcnole uucna 6
4, Cucmemul TUHEHHBIX YPAGHEHUIL 10
4.1 | Meronbl penieHHsl KBaJIPpaTHBIX CUCTEM JMHEHHBIX YpaBHEHHH
4.2 OO611ast Teopusi CUCTEM JIMHEMHBIX YpaBHEHUN
5. Jluneiinvie npocmpancmea 6
5.1 BekropHble mpocTpaHCcTBa
5.2 | EBKIMIOBBI IPOCTPAHCTBA
6. Juneinvie onepamoput 6
6.1 [TonsiTre TMHEHHOTO omeparopa
6.2 | MiHBapHaHTHOE NOAIPOCTPAHCTBO U COOCTBEHHBIE BEKTOPHI
7. Keaopamuunusie hopmovl u nogepxnocmu 6mopozo nopaoxa 6
7.1 KBanpatuunas hopma
7.2 | KpuBble 1 MOBEPXHOCTH BTOPOTO MOPSAKA
Bcero 53
6. Temwbl nabopamopnvix 3anamuii
Y4eOHBIM IJIAHOM HE NPEyCMaTPUBAIOTCS.
7. Camocmoamenvhasn paboma
Ne Ha3Banue TeMbl KomnuecTtBo
3/m 9acoB
1 | MaTpuisl 1 onpeaeTuTesu 18
2 | AHanuTH4ecKas reoMeTpHs 20
3 | KommiekcHble uncna 15
4 | Cuctembl JIMHEHHBIX YpaBHEHUN 20
5 | JIuneiiHbIe NPOCTPAHCTBA 25
6 | Jluneiinpie onmepatopsl 25
7 | KBagparuynsle popMbl 1 TOBEPXHOCTH BTOPOTO MOPSIKA 23
Bcero 146
Kapra CPC
Ne Ha3Banue TeMbl Buner CPC dopMa KOHTPOJIA U
n/m OTYETHOCTHU
1. [ToaroroBka K TEKyIIMM ayAUTOPHBIM 3aHATHIM




Mopyns 1
1 MatpHub! 1 Brrunciienne panra MaTpHIbI CamocrosiTenpHast
. OIIpe/IeITUTENN METOJIOM OKalMJICHHS] MUHOPOB. pabota
CocTaBUTh KOHCIIEKT 10 TEME Maremaruicckuii
2. Bekrophas anredpa . JMKTAHT
[ToAroTOBUTH KOHCIIEKT 110 TEME:
«/3BN€eUEeHnE KOPHS CTENIEHU CamocrosTenbHas
2. KommnekcHble uncna 260Ta
N s aucen B p
TPUTOHOMETPUUYECKOU hopmey.
. Pemienne cucreM muHENHHBIX VH BRIy ATBHOE
3 Cucrempl JIMHCHHBIX ypaBHeHuii Meto oM JKopaana- Y
ypaBHEHHHA Taycca 3aJlaHue
OptoroHanbHast IPOEKIHs
} BEKTOpa Ha MOJIPOCTPAHCTBO. KOHTpOIbHAS
5. | Jlunelinplie nmpocTpaHcTBa OpToroHanbHOE TOTIOJTHEHHE. pabota
ITonoOpatk npuMepsI.
JlaTh 5KOHOMUYECKYIO
MHTEPIPETaLNI0 COOCTBEHHBIM
. quciiaM U COOCTBEHHBIM CaMOCTOSTCIIbHAS
6. JIuHeliHbIE ONIEPATOPHI BEKTOPaM OIlepaTopa, AGoTa
MMEIOIIET0 MAaTPHILy C p
HEOTpULIATEIbHBIMU
KodpdULIHEeHTaMH.
Kpazpatuusbie hopmb u CocTaBUTh KOHCHEKT I10 TEME:
P p «KpuBble 1 MOBEPXHOCTH WnpumBuyansHoe
7. IIOBEPXHOCTH BTOPOTO 3AIAHHE
HopsKa BTOPOT'O TIOPSIJIKA B €BKJIMI0OBOM ol
p MIPOCTPAHCTBE
8. UnauBuayabHbIE 3a1aHUA
Ne 3amura
Ha3sBanue Tembl Hepnens Hua. 3ananue m
n/n (HemeJis)
Cemectp 1
1. Martpuibl 1 OnpeieTuTeNn 7-12 IX-XI1[2] 6
2. AHaJIUTHYECKas TEOMETPHS 1-6 I-VIII[2]
3. KomruiekcHble urca 13 [2] 13
4. Cuctemsl JMHEHHBIX
. 14-18 X1-XI11, XV-XVII[2] 18
ypaBHEHHI
3a4er
Cemectp 2
5. JluHeiHbIe IPOCTPAaHCTBA 1-5 [2] 5
6. JIuHe#HbIC OMepaTOphI 6-12 X1V [2] 12
7. KBagparnuneie Qopmer u
MOBEPXHOCTHU BTOPOTO 13-17 [2] 17
nopsIKa

DK3aMeH
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10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

NGO~ wWNE

. KOHTpOJII)HI)Ie BOIIPOCHI K l'lpOMC)KyTO‘-IHOﬁ arrecranmuun

Cemectp 1

[lonsiTe BekTOpa Ha IUIOCKOCTM M B IHpocTpaHCTBE. KoyuIMHEapHBIE BEKTOPBI.
PaBeHcTBO, CyMMa U pa3HOCTh BEKTOPOB.

YMHOKEHHE BEKTOpa Ha YNCIIO, YTOJI MEXKy BEKTOPaMH, IIPOEKIIMsI BEKTOpa Ha OCh.
CkayiipHOE TPOU3BEACHHUE EKTOPOB, €ro CBOMICTBAa. YCJIOBHUS OPTOrOHAJIBHOCTH
BEKTOPOB.

Bekrop B koopauHatHOW Qopme. Pammyc-Bextop. Pasnoxkenue BekTopa 1O
€AMHUYHBIM OpTaM. J{111MHa BeKTOpa.

Omnepanuu HaJl BEKTOpaMH, 3aJJaHHBIMH B KOOpaAMHaTHOH popme. IIpocTpancTBo RN.
Paccrostnue Mexay TOYKaMM Ha IUIOCKOCTH M B IIPOCTpaHCTBe. JleneHue oTpe3ka B
JJAHHOM OTHOULICHUHU.

VYpaBHeHHe NPsIMON C 3aJaHHBIMH YIJIOBBIM KO3(Q(UIMEHTOM, IPOXOIAIIeH depe3
3a/IaHHYIO TOYKY.

YpaBHEHME NPSIMON, IPOXOIAIIECH Yepe3 IBe 3aJaHHbIC TOUKH.

OOw1ee ypaBHEHHE NPAMO. YpaBHEHHE NPSAMO B OTpe3Kax.

Yronm mexay AByMs NPAMBIMH. Y CJIOBHE IMApAUIEIBHOCTH WM IMEPHEHIUKYIIPHOCTH
HPSIMBIX.

Paccrostnue ot Touku no npsimoil. HepaBeHnctsa, 3aaaromuecs o0IMMMH ypaBHEHUSIMU
HPSIMBIX.

YpaBHeHue TMHUM. JINHUY Ha TTTIOCKOCTH.

Kanonunueckoe ypaBHEHHE OKPYKHOCTH.

Kanonnueckoe ypaBHEHHE JUTATICA. DKCHEHTPUCUTET JUIUIICA.

Kanonnyeckoe ypaBHeHUe runepOobl. Y paBHEHHUs aCUMITOT.

Kanonunueckoe ypaBHeHHEe apaboJIbl.

Marpuiipl, 1eWCTBUS HaJ HUMH.

OO6parHas MaTpuIia, €e CBOHWCTBA.

Omnpenenureny 2-ro v 3-T0 MOPSIIKOB.

CBo¥iCTBa ONPEIETUTEIICH.

Omnpenenureny n-ro Nopsaxa.

Borunicnenue o6paTHOi MaTPHUIIBL.

JleiicTBYsI HaJl MAaTPULIAMU U UX ONPEAETUTENSIMHU.

Omnpenenenne KOMIUIEKCHOTO unciia. M300paskeHne ero Ha KOMIUIEKCHOM TIOCKOCTH.
JlelicTBUS HaJl KOMIUIEKCHBIMH YHCIIAaMH B anreOpandeckoit popme.
Tpuronomerpuyeckast GopMa KOMIUIEKCHOTO YHCIA.

JleiicTBUS HAJl KOMIUIEKCHBIMH YHCIIAMH B TPUTOHOMETPUYECKOH Gopme.
[TokazaTenpHast hopma KOMIUIEKCHOTO ynciia. Dopmyra Dimepa.

CucreMbl TMHENHBIX YPABHEHH.

Pemenue cucrem nuHelHHBIX ypaBHeHUI MeTogamu Kpamepa u oOpaTHON MaTpuUIIbL.
Panr marpunel. Teopema Kponekkepa-Kanemnnu.

HccnenoBanue cucTeM JTMHEWHBIX YPAaBHEHHM.

Meton XKopaana-I'aycca.

Cemectp 2
N-MepHbIe BeKTOpa, AEHCTBUS HAaJl HUMH.
JIuHeiiHas 3aBUCUMOCTb BEKTOPOB.
JIuHeitHbIe CUCTEMBI BEKTOPOB.
Panr cucreMsl BEKTOPOB.
JIuHeliHbIe BEKTOPHBIE MPOCTPAHCTBA.
ba3zuc B npocTpancTse.
EBKJIMIOBBIE IPOCTPAHCTBA.
OpTtoronaibHasi CUCTEMa BEKTOPOB.



9. OproroHanbHbIi 6a3uc.

10. OOmiee u YaCTHOE pelIeHHE CUCTEMBI TMHEHHBIX yPaBHEHHIA.
11. ba3ucHble pemeHus] CHCTEMbI TIMHEHHBIX YPaBHEHHIA.

12. TloHdTHE TUHEHHOTO MIPOCTPAHCTBA.

13. JIuneiiHas 3aBUCIMOCTH BEKTOPOB.

14. CucTteMbl IUHEWHBIX OJJHOPOIHBIX YPaBHCHHI.

15. IIpeobpa3oBaHre KOOPAMHAT BEKTOPA.

16. JIuneitHbIe OmIepaToOpEI.

17. leiicTBus ¢ omepaTopaMu U UX MaTpULIAMHU.

18. IIpeoOpazoBaHHe MATPHIIBI ONIEPATOPA.

19. Martpuua, o06pa3, sIpo omnepaTtopa.

20. CoOcTBeHHBIC 3HAYCHUS 1 COOCTBEHHBIC BEKTOPHI OIIEpaTopa.
21. Kanonuveckuit B KkBaapaTuaHoi popmbl. Metop Jlarpanxa.
34. KanoHnveckuii BU KBaIpaTnaHoi (popmbl. OpTOroHasbHOE MpeodpazoBaHHe.

10. O0pa3en 6usieTa Ha MOAYJILHBIH KOHTPOJIb

'OV BIIO «/loHenkuii HaMOHAJIbHBIA YHUBEPCUTET»

OO0pa3zoBarenbHbIi ypOBEHb — OaKajlaBp

Hanpasnenue noarorosku — 38.03.01 «OxoHoMukay,

[Tpodumiie «MaTemMaTnyeckue METO/Ibl B SKOHOMHKE

Ounas 1 3a04Has Gpopmbl 00yueHus

VYuebHas qucuuiuivHa «JInneitHas anrebpa v aHaATUTHYECKasi TEOMETPUS

BMJIET Ne 1

1. VMHOXeHHE BEKTOpa Ha YUCIIO, YTOJI MEeXKIY BEKTOpaMHU, TPOEKIIHS BEKTOpa Ha OCh
2. Permenne cucteM JIMHEHHBIX YpaBHEHUH MeTo1amMu Kpamepa u 0OpaTHON MaTpHIIBL.

3. Mano tpu Touku ABC. Haiitu: a) HanpaBIsoIie KOCUHYCHI BekTopa AB ; 6) yron ¢ Mexty
BEKTOpaMHU AB wu ZC; B) MPOEKIIMIO BEKTOPa a Ha BEKTOP BC ,ecm A(2:4;-2), B(4;10;0),

C(3;2:4), a =2 AB-3 AC.

4. Tano BepmuHbl Tpeyronpiuka ABC. Haiitu: ypaBaenue ctopons BC, Menuansl CM, BbICOTBI
BN, nmuny CM u BN, yron npu Bepmmne B. Caenats pUCyHOK B I€KapTOBOM MPSMOYTOJIBHOM
cucteMe koopaunatr. A(6;3), B(-2;5), C(5;10).

2 4 -3 6 0 1
5. Haiitu matpuny C = (34—B")A4,ecrm A=|0 1 2 |, B=|2 -1 3
1 -1 -2 4 5 2
YT1BepxkaeHo Ha 3aceganuu kadenpst MMMD, npotokon Ne oT 2016
3aB. xadenpoii K. @.-M. H., nom. [Tommkos FO.H.

[IpenonaBarenn

Kputepun oneHuBanus 3aJaHusi HA MOAYJIbHbII KOHTPOJIb

MakcumanbpHast o0miass cymMMma OaiioB, KOTOPYIO MOXKET MOJYYHUTh CTYAEHT, YCIICHIHO
BBIIIOJIHUB BCE BHUBI 3aJaHU, COCTABIIIET 25 0asIoB.
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1. /IBa TeopeTHUeCKUX BOIPOCA, KAKABIH U3 KOTOPHIX B Clydae MOJIHOTO OTBETa — IO 5
0amtoB; oTBeT naH He Ooibmie yeM Ha 50 % — mo 3 Gamty, OTBET OTCYTCTBYET HIIH TTOJHOCTBIO
HeTpaBWIbHBINA — 0 6aIoB.

2. Pemienue kaxxaoi U3 3 3a1a4: MpaBUWIbHOE pELIEHUE — 5 0aJlJIOB; IPAaBUIIBHO BBINHCAHBI
dopmysbl, HO ecTh apudMeTHdyeckue OWMOKM B pacyerax — 3 Oaia; NMpUBEIEHbl YAaCTHUYHO
ompezaeneHHbIe (hOpMyIIBI WM ClIeNIaHbl ompeneneHHble pacueTsl — 0,5 Oauia; Her pemenus — 0
0aJIoB.

11. O6pa3en 6u1eTa HA IK3aMEH

I'OY BIIO «/loHeukuii HaMOHAJIbHBIA YHUBEPCUTET»

OO6pa3zoBaTenbHBIN YPOBEHB — OaKaliaBp

Hanpagsnenue noarorosku — 38.03.01 «DxoHOMUKAY,

[Ipoduns «MaTemaTHuecKre METO/IbI B SKOHOMHUKE

OuHas u 3a04Hasi GOpMbI 00yUEeHUS

VYyeOnas aucuuiinHa «JIuHeliHas anredpa U aHaTUTHUYECKasi TEOMETPUS

BUJIET Ne 1

1. ObpaTHas marpunia. MeTo/ibl BBIYMCIEHUSI OOPaTHON MaTPHUIIBL.
2. CoOcTBeHHbIE BEKTOPHI TMHEHHOIO OIepaTopa.
3. . CocTaBUTh ypaBHEHHS HPSMBIX, IPOXOIAIINX Yepe3 TOuKy A(3;1) u oOpasyrommx yron 45°

c mpamoii 2X+3y —-1=0.
4.Haiitu oO1iee perieHre u 01HO 0a3UCHOE pelleHNe CUCTEMbI YpaBHEHHH
X, +2X, — 2%, +5x, =3,
—3X%, —2X, +12X, — 7x, =5,
2X, + 3%, +4x, =2,

5. Hailiti co6cTBeHHbIE 3HAaUEHUS U COOCTBEHHBIE BEKTOPHI MaTPUIIbI

1 0 3

0 30

2 00
YTBepxaeHo Ha 3acenannu kadeapsl MMMD, mpoTtokoi Ne oT 2016
3aB. xadenpoii K. @.-M. H., nor. [Tommkos FO.H.

IIpenonaBarens

Kputepuu onieHuBanus 3aJaHus HA IK3aMeH

MaxkcuManpHas o0mas cymma OajuioB, KOTOPYIO MOKET TOJYYUTh CTYACHT, YCIEITHO
BBHITIOJTHUB BCE BUBI 3a7jaHMi, cocTaBiseT 40 6amios.

1. /IBa TeopeTHUECKUX BOMpOCA, KaKIbli U3 KOTOPHIX B Clyyae MOJHOrO0 OTBETa — IO 8§
0amioB; oTBeT AaH He Oosbiie yeM Ha 50 % — mo 4 6anioB, OTBET OTCYTCTBYET WIIU MOJTHOCTHIO
HenpaBWIbHBIN — 0 6ayIoB.

2. Pemenune kaxxaoi U3 3 3a1a4: MpaBUIIbHOE pellieHHe — 8 0allJIOB; MPAaBUIBHO BBIHACAHBI
dbopMyJIBI, HO €cTh apu(MeTHIeCKUe OIMMOKMA B pacueTax — 4 OajuioB; MPHUBEACHBI YaCTHYHO
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omnpezeacHHble (HOPMYIIbI MM CIOCTaHbI ONMpeAeIeHHbIe pacueThl — 2-1 Gamwr, Het perneHus — 0
0aJlJIOB.

12. Kputepuu oueHnBaHusi

CucreMa OLleHUBAHUS AKAAEeMUYECKHX JOCTHKEHUI CTYIeHTOB 10 AUCHUILIHHE
«/IuHeiiHas ajnredpa U aHATUTHYECKAs] TeOMETPHUs», €CJIH NMPEeIyCMOTPEH 3a4eT

Texymmii koHTpOab (Max 100 Ganos)

ConeprkarenbHbIid MOIYIb | ConeprkaresbHbIH MOAYJIb 2
< < N
s S < © n g g © n
: - g | & |85 |8 s |& |z |gE
228 |8, |2 |¢ |S§|%5E/8. |8 |z, |:%
=8 g g S : o, 3 S ~2 38| g8 5 c S g S
© = 9 = O ] . O - o = 9 = © = s © o -
o Q = m O R = S % o Q = m Y = M e) < ¥
= K = = o o = s S S o = oe =
g = H o 3 Q, = SN SO ==Y 5 0 =
L O o® = o o > g Lo 0w = ] < > g
o = S O3 o = ™ ORES
O O M o O
1 2 3 4 5 6 7 8 9 10
max 5 max 10 max max max max 5 max max max max
10 25 50 10 10 25 50

CucreMa OlleHUBAHUS AKATEeMUYECKHX JOCTHKEHU CTYI€HTOB MO AUCIHUIIHHE
«/IuneitHas ajredpa u aHATUTHYECKAs] TeOMETPHUS», €CJIH NPEeAyCMOTPEH

JK3aMeH
=
i =R R
= 25T 8
7 S ax gl 8
Tekyummii KOHTPOJIb (Max 60 6a/1JI0B) = SESElE __
S E g =
= - O = e <
YD O s =< =
2 & o &
o = =
= 23
ConepsxaTesbHbIe MOTYJIH 1/2 z g 2 f
=
S = 3 = 3 >§ E g E °
E 5 : | : v &8 S &
T Om s 4 4 = = =, 5 < =
S8cg s | s | EEL |52z B% < 3z
= o d > 8 g o Ef e |©w = S =
S ® O H = te) = O O 5 o % > ] Y] E
M < =~ o > < = 5 o4 =)
=235 E&| 58| ZEQ |2g¢| & Q) 8
T O By O 3 »ea |28 = =
S0 os H = = ) =
g ) @) S
NS < )
o ~ @) <
1 2 3 4 5 6 7 8
25/25 | 75/75|75/75 | 12,5/12,5 | 30/30 60 40 100
OneHuBaHNs YUEOHBIX JOCTHKEHHI CTYIEHTOB
Yy Y
JIOHENKOro HAMOHAJIbHOT0 YHHBEPCHTETA
OIeHKA 10 Orenka o 100- OreHKa 1o ToCyAapCTBEHHOM TTKAIe
mxane ECTS | GamnbHOM miKane | sk3ameH, AuddepeHINPOBAHHbIN 3a4eT 3a4er
A 90-100 5 (oTIMYHO) 3a4TECHO
B 80-89 4 (xoporio) 3a4TEHO




C 75-79 4 (xoporo) 3a4TECHO
D 70-74 3 (Y10OBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIIHHO) C HE 3a4TEeHO
BO3MOYKHOCTBIO TIOBTOPHOM aTTECTALUU
F 0-34 2 (HeyIOBJIETBOPUTEIILHO) C HE 3a4TECHO
BO3MO’KHOCTBIO IIOBTOPHOU Ca4H IIPH
YCJIOBUH 0053aTEIBHOTO Habopa
JIOTIOJTHUTEJIHHBIX 0AJIOB

13. MaTepuajbHO-TEXHUYECKOE 00ecrieyeHne y4eOHoro npouecca
VYueOHbie 3aHATHS TO AUCHUIUIMHE «JIMHEWHas anrebpa M aHAIMTHYECKAsh TEOMETPHS
IPOXOJAT B ayAUTOPHIX 8-r0 yueOHOro Kopmyca, 000pyJOBaHHBIX HEOOXOIUMON MeOeblo A
yyamuxcss ¥ npenopasarens. [Ipu mnpoBeneHHM JIEKIIMOHHBIX W TNPAKTUYECKUX 3aHATUI
UCHOJB3YIOTCS MYJIbTUMEAUNUHBIE CPeACTBa (IPOEKTOP M HOYTOYK) /sl HArJIAAHOM Mpe3eHTalun
JIEKIIMOHHOTO MaTepHaia, pe3yIbTaTOB CAMOCTOATEIbHON U HHAUBUIYAJIbHONW PaOOTHI CTYCHTOB.
B npomecce oOyueHusi CTyAEeHTHI HMMEIOT BO3MOXXHOCTh HCIIOJIb30BAaTh Yy4eOHbIE
MaTepuaibl 0 AUCHUIUIMHE «JIuHelHas anreOpa M aHaIUTHYECKas T'€OMETPUS», pa3MEIICHHbIE
Ha miardpopme Moodle Llentpa AMCTaHIIMOHHOTO O0Opa30BaHMS SKOHOMHYECKOTO (hakyibTera
HouHY. C wucnonp3oBaHMEeM pecypcoB IIATGOPMBI JUCTAHIMOHHOTO OOYYEHHS TaKxkKe
OCYLLIECTBIISICTCA TEKYIIMA KOHTPOJIb 3HAHUI CTYJIEHTOB Ha OCHOBE TECTUPOBAHUS, Pa3MEILECHUS
JUIS IPOBEPKU CaMOCTOSITENILHON pabOTHl.

14. PexomeH10BaHHAS JIMTEPATYypa

Ne HanmeHnoBaHMe OCHOBHOM JINTEPaTypPbI K-Bo
n/n IK3EeMILIAPOB
1 | Kypom, A. I'. Kypc Beicmieii anreOpbl : y4eOHUK Uil CTYACHTOB BY30B, 98
00y4armuxcs o CIIELIUAIBHOCTSAM "Maremartuka', "[Ipuknagnas
marematuka" / A. I'. Kypomr. - 17-¢ u3n. - Cankr-IletepOypr : Jlans, 2008. -
431 c.
2 | Knerenuk, JI. B. COOpHUK 3a71a4 10 aHATUTHYECKON TeoMeTpHH : [y4e0.1moco0. 50

muis Bry308] / JI. B. Knerenuk ; nox pea. H. B. Epumosa. - U3x. 17-e. - CIIO. :
[Tpodeccus, 2007. - 199 c.

3 | MaremaTtuka a7 JKOHOMHUCTOB @ TMpOrpaMMa, KOHTPOIBHBIE 3aJlaHus | 42
METOJI.yKa3aHusi : (ISl CTYISHTOB 5KOH. CIICIHAIBHOCTEH 3209. (hOPMBI
oOyuenus). Y. 1 : Beicmas matemaruka / [coct. H. B. Pymsnues, M. U.
Mengenesa] ; Jonen.nar. yH-T. - Jonenk :JouHY, 2007. - 84 c.

4 | Ilucemennsiit, JI. T. KoHcniekT nekuuii mo BhICIIEH MaTeMaTHKE : TOJHBIN Kypc 3,
/ . T. ITuceMeHHBIH. - 5-¢ u3a. - Mocksa : Aifpuc npecc, 2007. - 603 c. On.pecype
5 | ®anggees, /1. K. Jleknmuu no anrebpe : y4ue0.mocodue At By30B, 00yUYarONTUXCS 30

10  HAampaBJCHHWSM  TOATOTOBKM W  CHCIHMAJIBHOCTSIM B o0iactu
€CTeCTBCHHOHAyY., niea. u TexH. Hayk / JI. K. dangnees. - U3a. 3-e. - CIIO. [m
ap.] : Jlans, 2007. - 415, [1] c.

6 | Uneun, B. A. JluneiiHas anreOpa W aHaJIWTHYECKas T'COMETPHsS : yd4eO.yis 78
CTYJEHTOB YH-TOB M TE€XH. BY30B, OOYAIONIMXCA 1O CHEIUAIBHOCTH
"Marematuka", "lIpukiagHas matematika u uHpopmatuka" / B. A. Unbun, I
M. Kum ; MockoBckwii roc. yH-T uM. M. B. JlomonocoBa. - 3-e u3a. - Mocksa :
[Ipocnekt, 2008. - 393 c.

7 | Munopckuii, B .I1. COopHuk 3a7au no BbIcIIeld MaTeMaTHKe : [yued. mocolue 143
s BTy30B] / B. I1. Munopckuii. - U3n. 15-e. - Mocksa : M3n-Bo ¢us.-Mmar.




qwmt., 2010. - 336 ¢

8 | Beiciiass maTemaTtmka JUIsi SKOHOMHCTOB : yYE€OHWK JJIsi CTYJCHTOB BY30B, 105,
oOyuaromuxcs 1o 3koH. cnenuansHoctaM / [H. 1. Kpemep, b. A. Ilytko, . M. On.pecype
Tpumua u gp.] ; nmox pen. H. L. Kpemepa ; [Bcepoc. 3a04. ¢uHaHCOBO-
SKOHOMHUYECKHH MH-T]. - 3-¢ u3a. - M. : KOHUTU-IIAHA, 2007, 2008, 2010. -

479 c.
Haumenosanuii: 8 549 neu.rk3.,
2 9a1. pecypca
Ne HaumeHoBaHMsI JONOJIHUTEILHOM JIUTEPATYPbI K-BO
n/n IK3EMILISAPOB

1 | Kypom, A. I'. Kypc Boicmeit anreOpsr / A. I'. Kypomr. - MockBa : R & C 6
dynamics ; Wxesck : PX/1, 2003. - 431 c.

2 | Jleun, B. A. DnemMeHTbI TUHEWHON anreOpbl U aHATUTUYECKOH reoMeTpuu Ha 1
0a3e maketa "Mathematica" / B. A. Jleun, B. B. Kanunun, E. B. Pridanka. - M.

:®usmarnut, 2007. - 191 c.

3 | ®agnees, /. K. 3agaun no Beicmel anrebpe : yde6.mocodue i CTYICHTOB 51
By30B, oOydwaroml. mo wmart. crneuuansHocTsiM / JI. K. ®angees, U. C.

Comunckuil. - U3a. 16-e. - CII6. : Jlans, 2007. - 288 c.

4 | Uneun, B. A. Jluneiinas anreOpa [ DneKTpoHHBIN pecypc] : yueb./uis CTyACHTOB 28
BbIcHI. yueb. 3aBenenuit / B. A. Wnbun, D. T'. Tlo3usk. - M3a. 4-e. - Mocksa :

Hayka, 1999 // Buma wmaremaTtuka [Enextponuii pecypc] : HaBY.-TIPaKT.
MOCIOHUKHU Kypcy "Marematnka JUISt €KOHOMICTIB"
cucremuaucranuiinoiocsit / B. J1. [ToponHikos T1a iH. ; JloHenbKuil Hall. yH-T,
Exon. ¢-1, Jla6. OT Ta T3H. - [omempk, [2009]. - (Maremaruka s
ekoHoMicTiB. Kypc caMOCTIITHOIOCBITH).

5 | Janko, I1. E. Beiciias MmaTeMaTrka B yIpaKHEHHIX U 3a7a4ax : [ Ydeb.mocobue 6
muist BTy30B] : B2 4. U. 1 /1I1. E. Jlanko, A. I'. [Tonos, T. {1. KoxxeBHuKOBa. - 3-¢
n3. - M. :Beicm. mik., 1980. - 320 c.

6 | [IpakTUKyM 1O BBICHICH MaTeMaTHKE JUIsI SKOHOMHCTOB : [yuyeb.mocolue st 2
By30B 110 3k0H. crell. / H.III. Kpemep, U.M. I'pumnn, b.A. [Tytko u ap.] ; Tlox
pen. mpod. H. I1I. Kpemepa. - M. : KOHUTH, 2005. - 422,[1] c.

7 | OOmuii Kypce BBICIICH MaTEMATHUKH JJII YKOHOMHCTOB : Yuel. JUisl CTY/JICHTOB 22
BYy30B, oOywaromuxcs mo skoH. cren. / [b.M. Pyzasik, B.1. Epmaxos, P.K.

I'punnesuuroc u ap.] ; Ilox pen. nmpod. B.M. Epmakora ; M-Bo oOpa3oBaHus
Poc. ®enepanuu ; Poc.skon. akan. um. ['.B. Ilnexanosa. - M. : UHOPA-M,
2006. - 655 c.
Haumenosanuii: 7 116 neu.7k3
Bcezo no oucyunnune «/Iuneitnasa anzeopay 665 neu. >k3.,
Haumenosanuii: 15 2 an.pecypca

Ne Koa-Bo

n/ MeTtoauyeckoe odecrneyeHue IK3eMILISPOB

n

1 | I'mankoBa JI.LA. PabGowass mnporpamma yd4eOHOW AMCHUIUTMHBI «JIuHEHHAs Di.pecypc
anreOpa» U CTYAEHTOB OYHOM M 3a04HOU (popM 0OydeHHUsS YpOBHSI BBICIIETO
npodeccuonanpHoro  oOpazoBanusi  «bakamaBpuar» 1O  HampaBICHHUIO
noarotoBkn 38.03.01 Dxonomuka mnpoduins MaTemaTHdeckue METOIbl B
skoHoMuKe / pa3pad. JI.A.. I'mankoBa — Monenk: JlonHY. — 2016. — 17 c.

[DnexkTpoHHBII pecypc]. — Pexum JoCTyma: http://ef.donnu-
support.ru/moodle/mod/resource/

2 | I'magkoBa JLLA. Meroauueckue pEKOMEHIAMU K HW3YYCHHIO Y4eOHOM Dn.pecypc




TUCIUIUTMHBL «JIuHelHas anreOpa» Uil CTYJEHTOB OYHOW U 3a04HOU (opm
0o0y4eHus1 YPOBHS BBICIIETO MpodeccuoHaIbHOTO 00pa3oBanus «bakanaBpuar»
1o HanpasieHuto noarotoBku 38.03.01 SxoHoMuka npoduis MaremaTuyeckue
MeTobl B AKOHOMEKE / pa3palb. JI.A.. ['magkoBa — Honenk: JounHY. — 2016. —
12 c. [OnexkrtponHslii pecypc]. — Pexum pocryma: http://ef.donnu-
support.ru/moodle/mod/resource/

3 | [IpakTuky™m 110 pemenuo 3axa4 Kypca «Beicmas marematuka». Yacte 1/ Coct. | 1 ak3., B yu.
H.B.Pymsuues, M.U.Mensenesa, FO.H.ITonmkos, A.B.[lenamenko. - Jlonernk: 1a6. xad.
HouHY, 2009. - 226 c. MMMD,

ayn.203

4 | IlpakTKyM 1O pelmeHuIo 3a1a4 Kypca «Beicias matematukay». Yacts 2 / Coct. | 1 3k3., B yu.
H.B.Pymsnues, M.M.Measenesa, 1O.H.ITonmkos, A.B.Ilenamenko. — JloHenk: 1ab. kad.
JouHY, 2011. — 216 MMMD,

ayn.203
Haumenosanuii: 4 2 neu. K3.,
29n.
pecypcoa,
No Koua-Bo
1/ Ilepuoanveckue u3TaHuA IK3EMILISIPOB
II
1 | BectHUK MOJOABIX Y4YEHBIX [DNEKTpOHHBIM pecypc]. — Pexum nocrtyma: 35
http://www.informika.ru/text/magaz/science/vys/ 1. peeype
2 | Dxonomuueckuid xkypHan BIID [DnekrponHsiii pecypc]. — Pexxum mocryna
https://www.hse.ru/mag/economics 1. pecype
p g
3 | AxtyanpHi npo0JieMH €eKOHOMIKH : HAyKOBUM €KOHOMIYHUHN KypHAJ 1
1 neu.
Haumenosanun: 3 uzoanue.,

2 a1, pecypca

15. UudopmanmoHHbIe pecypchl

1. CD-auck «OTKpoi MUP SKOHOMHKH. 1-i Kypey.
2. laTepuer-caiitu: www.exponenta.ru; www.allmath.ru; mathem.hl.ru;
mathproblem.narod.ru; www.nsc.ru/win/mathpub/math_www.html; allmath.com.ru.

1.

2.

3.

MeTtonuueckuii kabunet kadeapst MMMD:
http://ef.donnu.edu.ua/moodle/course/view.php?id=62.

16. ITporpamMmHoe odecriedeHre

HpI/I BBIIIOJIHCHUW  HMHAWBHUAYAJBHOI'O0 3aJdaHusd CTYACHTbBI HCIIOJIB3YIOT

npunokerne Excel.

JlucraHnmoHHbBIN Kype «JIuHeitHas anreOpay [InekTpoHHBIN pecype] - Pexxum gocryma:
http://ef.donnu-support.ru/moodle/course/view.php?id=374.
JluctaHmoHHBIN Kypc «BpIciias maTemaTukay [DIeKTpoHHBIN pecypc] - Pexum gocryna:
http://ef.donnu-support.ru/moodle/course/view.php?id=262

oducHOE



http://www.nsc.ru/win/mathpub/math_www.html
http://ef.donnu.edu.ua/moodle/course/view.php?id=62

